INTRODUCTION
A major challenge facing the nation's military health care system is the growing demand for mental health services among active duty service persons and their families. Researchers estimate that as many as 20% of service persons returning from the Operation Enduring Freedom/Operation Iraqi Freedom (OEF/OIF) conflicts needed a referral for mental health care or were already receiving such care. 1 Hospitalization and ambulatory care rates for mental disorders at military installations have risen sharply in recent years. The prevalence of mental health issues among service persons is itself troubling. A related concern is the rise in expenditures on military mental health care services to meet the demand. In FY2012, over half the total expenditures made by the military health care system was for mental health care. 2 In this study, we present an analysis of the spatial accessibility of mental health providers around five military installations located in various representative geographic contexts. Our investigation of the spatial accessibility of mental health providers focuses on the relationship between the density of the off-base, civilian mental health provider network (OCMHPN) and the two sources of demand on the OCMHPN-the population enrolled in the military treatment facility (MTF) and the civilian population proximate to the installation. Our effort is intended to (1) explain how and why the spatial distribution of OCMHPNs is germane, (2) describe the spatial distribution of OCMHPN around the study installations, (3) suggest a method for examining the spatial distribution of OCMHPNs, and (4) explain the policy and operational implications of our findings. We begin by defining relevant terms, move forward by describing the data used in our study, review our methodological approach, and lastly we discuss our findings.
Defining Accessibility
The term accessibility has many meanings. In this study, we adopt a definition of accessibility first advanced by Khan 3 and subsequently used by a variety of social service and health care accessibility researchers. [4] [5] [6] Khan 3 asserts that accessibility can be decomposed into four analytically distinct dimensions: spatial, social, potential, and realized. This framing of accessibility is sometimes explicit in a given research project; however, it is more commonly implicitly adopted via research design or implementation (Table I) . [7] [8] [9] In this study and in Kahn's 3 typology, "spatial" accessibility measures physical barriers to obtaining a service. Physical barriers are factors such as time, distance, and degree of effort that a person must overcome to use the service. In contrast to physical barriers, "social" accessibility measures experiential aspatial social characteristics that mediate service usage by population type or, as Patel et al 4 experiential attributes, "potential" access examines the entire universe of possible service users. In contrast, "realized" access examines individuals who overcame barriers to accessing a service and actually used the service.
Application of the Accessibility Framework to Studies of the Military Mental Health Care System
One stream of research on the military mental health care system focuses on the stigma associated with seeking mental health care. [10] [11] [12] We will demonstrate how two emblematic studies related to mental health care stigma, one by Kim et al 11 and one by Britt, 12 fit into the four-dimension accessibility typology. Kim et al 11 examine how an aspatial factor (stigma) mediates the use of mental health care services by active duty personnel. In addition, Kim et al 11 examine how stigma affects actual usage of care. To the extent that Kim et al 11 explores these two dimensions, their study falls into the social/realized dimensions. In contrast, Britt 12 broadly explores how stigma affects the accessibility of mental health services without examining actual service usage rates. Instead, Britt 12 examines how stigma affects a service person's potential usage of mental health care. Given these two characteristics of the research, Britt's 12 research examines the social/potential dimensions. Our study examines the physical barriers that affect how service persons might use mental health care and thus deals with the spatial/ potential dimensions of accessibility.
The four dimensions of accessibility, when viewed together, offer a comprehensive perspective on accessibility. Each individual dimension, however, only illuminates one aspect of accessibility. For example, purely spatial accessibility studies are unable to account for how aspatial attributes such as stigma, outreach, or organizational structure mediate service usage. Similarly, studies of realized access provide insights into the population that uses a service but they cannot tell us much about who might be a service user but for access barriers. We observe that existing research tends to focus on the aspatial aspects of mental health care accessibility for service persons and their families. Ahead of formal research studies, some organizations are currently advocating for programs aimed at addressing issues of spatial access to health care of veterans, service persons, and their families. 13, 14 These efforts call forth the need for policyoriented spatial accessibility research. This study is an attempt to address this need.
METHODS
This study examines the "potential spatial accessibility" of the OCMHPN. We study the potential spatial accessibility of the OCMHPN because it provides an important baseline concerning the supply of mental health care providers and, secondarily, it opens the door for investigations into possible agglomeration and/or congestion effects in the OCMHPN. We use a case study methodology that examines the spatial distribution of civilian mental health care providers who accept TRICARE Prime around five military installations (Camp Lejeune, Camp Pendleton, Fort Drum, Fort Hood, and Schofield Barracks). Using this approach, we examine whether and how the OCMHPN varies by geographic context, for example, the rural context of Fort Drum versus the urban context of Camp Pendleton versus the semiurban context of Camp Lejeune.
Our focus on the OCMHPN reflects our belief that studies of the military mental health care system should focus not only on the care available to service persons but also to their families. A family-centric approach is justified by both the relevant literature, [15] [16] [17] the sheer number of dependents to whom the Department of Defense (DoD) must provide care, and the resources expended to meet this care obligation. Why does a family-centric examination require an examination of the OCMHPN? Dependents of service persons frequently have limited access to MTFs and must rely on the OCMHPN for mental health care.
The MTFs connected to the five study areas had a combined enrollment of approximately 259,400 individuals. Active duty soldiers and medically eligible guard or reserve members comprised roughly 41% of this population. Dependents of active duty service persons and medically eligible guard or reserve members comprised roughly 40% of this population. The remaining portion of the enrolled population consisted of retirees, dependents of retirees, inactive guard or reserve soldiers, dependents of inactive guard or reserve soldiers, dependents of survivors, and persons in a catch-all "other" category. A research effort focused solely on the care delivery system for service persons fails to account for the needs of nearly half of system beneficiaries.
In the remainder of this section, we detail key components of our study's methodology. In particular, we first describe the mental health providers types examined. We then detail how we defined the potential service user population. Third, we delineate the geographic scope of the study. Lastly, we briefly discuss several limitations of the available data.
Selection of Health Care Providers Studied
We examined a subset of the total universe of mental health provider types. We selected this subset to include mental health providers that (1) might provide services related to postdeployment mental health issues and (2) that were roughly comparable across the three regional contracted care provider networks (RCCPN) (HealthNet, Humana, and United Healthcare). In particular, we examined six different provider categories that meet these criteria: (1) psychiatrist (MD), (2) psychologist (PhD or PsyD), (3) mental health counselor, (4) TRICARE mental health counselor, (5) social worker, and (6) marriage and family therapist. We obtained the set providers in the above categories from the TRICARE Prime provider lists published by the RCCPNs. Researchers must know both the location of service providers and the sources of demand on those providers (i.e., the potential user population) to examine potential spatial accessibility. In the case of the OCMHPN, there are two sources of demand. One demand source comes from beneficiaries enrolled in TRICARE Prime at the MTF. This population primarily consists of (1) service persons, (2) TRICARE-eligible guard members who are stationed at the base, and (3) the dependents of service persons and TRICARE-eligible guard members. We adjusted the MTF population count by the incidence of diagnosed mental health issues among service persons returning from the OEF/OIF conflict. 1 The second source of demand for mental health providers in the OCMHPN is the civilian market. We estimate the magnitude of this second demand source with the number of persons between 15 and 64 years old who live in the vicinity of an installation (including persons who are garrisoned at the installation), adjusted for the incidence rate of mental health issues in the general population in the United States. 18, 19 Based on the findings of Wang et al 18 and Kataoka et al, 19 we applied a mental health incidence adjustment factor to the population of 15 to 17 year olds of 6% and an adjustment factor of 17.98%to the population of 18 to 64 year olds. Based on the findings of Milliken et al, 1 we applied a mental health incidence adjustment factor to the MTF enrolled population of 20.3%.
A comparison of the rate of off-base civilian providers (1) per 1,000 persons enrolled in an MTF, adjusted for mental health issue incidence, and (2) per 1,000 persons between 15 and 64 in an installation's vicinity, adjusted for the incidence of mental health issues, allows us to understand the potential demand on the OCMHPN. A simple example illustrates why our dual rate approach sheds substantial light on the potential spatial accessibility of the OCMHPN. In the 40-mile buffer around Camp Pendleton, the rate of off-base civilian mental health providers per the 1,000 persons enrolled in the Camp Pendleton MTF is 18 once the MTF population is adjusted for mental health issue incidence (Table II) . In contrast, the rate of off-base civilian mental health providers per 1,000 persons aged 15 to 64 who reside in the 40-mile buffer around Camp Pendleton is 0.6 once the population is adjusted for mental health issue incidence (Table II) . In our example, the relative value of the general population tells us that the population density (and thus potential users of the OCMHPN) around Camp Pendleton is exceedingly high. In turn, a comparison of the two rates tells us that even if the count of providers around Camp Pendleton is high, it is only properly understood as high until we control for the potential civilian demand for the services of these providers.
We used two administrative boundaries to define the geographic study area around each of the five installations examined. The first boundary is a 40-mile buffer around an installation. Military Health Services (MHS) uses this boundary to define the area within which service persons enrolled in an installation's MTF can receive a referral and/or inpatient care. 20 The second boundary is an approximation of the time-based boundary (30-minute drive time) that MHS intends to use to delineate the area around an MTF that a person can receive outpatient care. 21 MHS calls this geographic boundary the Primary Requirement Integrated Specialty Model (PRISM) area.
We also analyzed the spatial distribution of off-base, civilian, mental health providers in two additional proximity bands (20-and 10-minute drive time bands). In Figure 1 , we present a map of the 40-mile buffer and 30-minute drive time band for Camp Pendleton. In the Results section, we only present our analysis of the 40-mile buffer band as the substantive findings we drew from the various bands were essentially the same.
In the process of implementing this article's analyses, several data-related issues connected to the accessibility of the TRICARE mental health care system came to the fore. First, there are no reliable data on "provider availability." Our analysis assumes that providers are available at a rate based on Avery and MacDermid's 22 TRICARE Prime provider availability rate estimation.
Second, no reliable data exists that provides information about whether a given provider is "trained to treat military or military family patients." Our selection of professional classifications assumes that the providers are capable of treating military-specific issues in addition to mental health issues experienced by the general population.
Third, there is no available cross-region data that can be used to assess the qualifications of the providers examined. We were forced to assume that the "quality of care and provider competence" in the off-base population of mental health providers is invariant across location.
Fourth, using an administrative distance band boundary as our scale of analysis assumes that subpopulations of patients and dependents are "indifferent to effort associated with variations in travel time." Research suggests that different segments of a potential user population are, in fact, not indifferent to such variation and 40 miles of travel means something different to a single male adult than a single mother of three.
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RESULTS
We use frequency tables of providers by category to report the findings of our empirical work. This approach increases the overall clarity of our results. In Table III , we present summary population estimates and the number of MTF TRICARE beneficiaries around each installation who are likely to require mental health care. We estimated the estimated population within 40-mile buffer area and the 30-minute drive time by implementing proportional area allocation with 2010 Census Block Group population data. The estimate includes both civilian and service persons who reside in the 40-mile buffer. This population estimate was then adjusted based on the incidence of mental health issues. We used the TRICARE Operations Center's TRICARE Prime FY2013 beneficiary data to estimate the MTF enrolled population.
In Table IV , we present the percentage share of the total provider population by provider type in each of the three RCCPNs based on the installations that we examined.
Each of the RCCPNs favors different mixes of mental health providers. For instance, HealthNet (North RCCPN) and Humana (South RCCPN) rely heavily on mental health counselors, whereas United Healthcare (West RCCPN) providers are overwhelmingly from more traditional, credentialed professions (i.e., psychology, psychiatry, social work, and marriage and family therapy). One implication of these preferences is that it seems likely that there is substantial variability across the RCCPNs in the type, and perhaps quality, of care available to service persons and their families. A service person or a member of their family who needs psychiatric care and is unable to obtain this care at the MTF faces a distinctly different situation in Camp Pendleton than s/he would face if s/he were stationed at Camp Lejeune. Whatever the appropriate level of care a service person or a member of their family needs, the availability of care by provider type varies substantially by RCCPN.
In Table V , we list the percent and count of providers by category within the 40-mile buffer band for each of the five bases studied. We use the following abbreviations in Table V. In Table V , total column does not always equal the sum of the values of the various provider categories because some providers are listed under multiple categories. We created the provider category counts by grouping unique names within a given provider category, and the total category counts were created by grouping unique names across all provider types. For instance, Provider A might be listed under both the psychiatrist and psychologist categories. In the individual provider category columns, Provider A would count as two entries. However, to generate Total, we collapsed all the providers in a given geographic area based on a unique name. In Total, Provider A would thus only be counted as one provider. The difference between the total and the sum of the provider categories should be understood as the result of cross-category listing of the same provider.
There is a strong correlation between the adjusted population that resides in an installation's 40-mile buffer and the count of providers in the 40-mile buffer (r = 0.9875). Surprisingly, there is only a modest correlation between the adjusted number of persons enrolled in an installation's MTF and the count of providers in the 40-mile buffer (r = 0.419). These correlation coefficients suggest that the number of providers in an installation's vicinity may be more a function of the overall population density around an installation than a response to the specific needs of beneficiaries enrolled in an MTF. Studies of additional installations are required to confirm this supposition.
In Table II , we list the rate of providers per 1,000 persons enrolled in an installation's MTF and per 1,000 persons who reside in the 40-mile buffer. We adjusted the rates for both populations based on the incidence of mental health issues. We also adjusted the number of providers used in the rate based on Avery and MacDermid's 22 estimate of TRICARE providers listed in official provider lists who actually accept TRICARE. In an effort to err on the side of caution, we assumed a higher level of TRICARE provider availability (35%) than Avery and McDermid's estimation that only 25% of TRICARE providers in the official lists accept TRICARE. When we calculate the incidence adjusted rate of (Table II) . In contrast, if we calculate the incidence-adjusted rate of providers per 1,000 persons who reside in the 40-mile buffer, a rough measure of all sources of possible demand on providers, we observe that Camp Pendleton and Schofield Barracks have "lower" rates of providers than Fort Drum, Fort Hood, and Camp Lejeune (Table II) . Lastly, regardless of installation size, there tends to be a cluster of mental health providers in the immediate vicinity of an installation. Whether such clusters are sufficient to meet demand for mental health services is outside of the scope of the present study. However, it appears that the geographic context within which an installation is located may impact whether this immediately proximate cluster of providers can satisfy demand. In densely populated areas, off-base civilian providers are spatially distributed throughout an installation's entire 40-mile buffer. The distribution of providers around Schofield Barracks and Camp Lejeune are illustrative of this phenomenon. In contrast, this is not true of installations located in sparsely populated areas. For instance, there are few providers aside from the cluster in the immediate vicinity of Fort Drum. In this case, if the providers clustered around the base are unable to meet the mental health needs of service persons and their families, there are few if any more distant providers within the 40-mile buffer who could satisfy the unmet demand. Broadly speaking, this phenomenon illustrates the geographically varied capacity of the OCMHPN to meet the needs of service persons and their families.
DISCUSSION
Our analyses of the OCMHPN around the five study areas (Camp Lejeune, Camp Pendleton, Fort Drum, Fort Hood, and Schofield Barracks) support conclusions at the RCCPN and national scales. The current research yields findings of a descriptive nature. This is unsurprising in the absence of any preexisting baseline knowledge of the OCMHPN. Nonetheless, we believe that these descriptive findings support the need for future research efforts on the spatial characteristics of the OCMHPN.
We will now focus our attention on several conclusions about the off-base TRICARE civilian mental health systems, the three RCCPNs, and the role the RCCPNs play in meeting the mental health needs of service persons and their families.
First, the appropriate unit of analysis for mental health issues is the family and this scale requires an examination of the OCMHPN. A research effort focused solely on the on-base mental health care system for service persons fails to take into account, a substantial portion of the care delivery system and its users. Our second conclusion is that the RCCPNs (i.e., United Healthcare, Humana, and HealthNet), each favor very different mixes of mental health provider types. For instance, HealthNet (North RCCPN) and Humana (South RCCPN) rely heavily on mental health counselors, whereas, United Healthcare (West RCCPN) providers are overwhelmingly providers from traditional and credentialed professions (i.e., psychology, psychiatry, social work, and marriage and family therapy). Whatever the appropriate level of care a soldier or soldier's family member needs, the availability of such care in the OCMHPN varies substantially by RCCPN.
The difference in the preferred mix of providers by RCCPN presages a possible disruption to the OCMHPN's ability to meet the needs of service persons and their families. Beginning in 2015, federal regulations mandate that care provided by mental health counselors will no longer be reimbursed and that providers currently in this category must qualify as TRICARE mental health counselors to continue to be "in-network." 26 The impact of this regulation will likely be minimal in the West RCCPN because this RCCPN favors provider types other than mental health counselors. In contrast, both the North and South RCCPNs heavily rely on mental health counselors. Given the heightened credentialing requirements to become a TRICARE mental health counselor, it is likely that some percentage of current mental health counselors will either choose not to obtain the TRICARE mental health counselor certification or simply be unable to meet the new credentialing requirements. The fact that many of the MTFs in these RCCPNs are located in fairly remote areas where civilian providers are already likely in short supply heightens the gravity of the situation. The current scenario begs the question of how the RCCPNs will ensure that a sufficient number of qualified behavioral health providers are accessible to service persons and their families stationed at installations located in sparsely populated areas.
Our third conclusion is that, regardless of installation size, there tends to be a cluster of mental health providers in the immediate vicinity of an installation. Whether these clusters are sufficient to meet demand for mental health services is outside the scope of the present study and this study does not examine whether policy promulgated by the TRICARE Management Agency (TMA) or DoD is responsive to and recognizes this variability in the spatial distribution of mental health providers. However, at a minimum, TMA should establish general provider density standards for PRISMs or Primary Service Area and require the RCCPNs to evaluate the provider density needed in each PRISM and Primary Service Area based on the potential user population and estimated civilian demand. Further, the TMA and DoD should define provider accessibility standards at the network scale. Current accessibility standards are both ill-defined [27] [28] [29] and directed at individual patient accessibility 30 as opposed to network accessibility. The latter fact is particularly troubling, as the TRICARE network exhibits emergent accessibility issues not visible at the individual level.
Our final conclusion is that accessibility analyses that focus solely on the number of providers around an installation are likely to come up short. An assessment of an OCMHPN's ability to meet the needs of services persons and their families must account for the dual sources of demand on the OCMHPN, namely, the demand generated by the MTF and demand generated by the civilian population.
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